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1.0 Introduction

1.1 Purpose

This Long-Term Surveillance Plan (LTSP) explains how the U.S. Department of Energy (DOE)
Office of Legacy Management (LM) will fulfill its responsibilities as the long-term custodian of
the Hallam Nuclear Power Facility (HNPF) at Hallam, Nebraska. The LM Program at the
DOE-LM office in Grand Junction, Colorado, is responsible for the preparation, revision, and
implementation of this LTSP, which specifies procedures for inspecting, monitoring,
maintenance, reporting, and maintaining records pertaining to the site.

1.2 Legal and Regulatory Requirements

The basis for radiological surveillance was previously established while a contract termination
agreement was in effect that involved the Nebraska Public Power District (NPPD) and the

U.S Atomic Energy Commission (AEC). The Chicago Operations Office of DOE and the
Nebraska Department of Health (NDH) agreed to install a shallow groundwater monitoring
system as part of the environmental surveillance program. Surveillance at the site was scheduled
to end in fiscal year 2005, with no further activities planned afterwards. At that time the plan was
to transition the site to the NPPD with future use of the facility to remain restricted. Since HNPF
was owned by AEC (now DOE), DOE has title to and responsibility for the entombed
radioactive materials (AEC 1971).

In compliance with the above agreement to end the environmental surveillance program at the
site in 2005, DOE prepared a report in 2006, Summary of Ground Water Monitoring Results and
Recommendation to Discontinue Monitoring at the Decommissioned Hallam Nuclear Power
Facility, Hallam, Nebraska (DOE 2006), providing an assessment of groundwater monitoring
results at the site since 1970 and through the June 2006 sampling event. This assessment
indicated that there has been no impact on shallow perched groundwater in the immediate
vicinity of the entombed reactor. Based on evaluation of hydrogeologic conditions in the vicinity
of the site, there was no compelling evidence that there would be potential for impact to the
shallow perched groundwater system or connected water resources in the future. Also, there was
no use of shallow perched groundwater as a drinking water source near the site, and the area
surrounding the site was restricted because of ownership by the NPPD. Consequently, there was
no current or anticipated unacceptable risk to human health and the environment related to the
decommissioned HNPF. Thus it was determined that monitoring of shallow groundwater to date
had been effective in demonstrating no impact to the shallow perched groundwater 37 years after
entombment of the reactor, which has met the objectives set forth between the parties.

Based on this assessment, no further groundwater monitoring activities were recommended or
deemed necessary at the Hallam Decommissioned Reactor Site. DOE recommended that
monitoring of shallow perched groundwater in the vicinity of site be discontinued and the
monitor wells decommissioned. The State of Nebraska responded to this DOE report and
recommendation indicating they did not concur with DOE recommendations but would accept
reducing sampling and analysis frequency to once every 2 years (State of Nebraska 2007).
Consequently DOE has accepted the State of Nebraska position, and the next sampling event at
the Hallam Site will occur in June 2009 (DOE 2007a) (see Section 3.1.1). Analytical results from
monitoring will be evaluated and reported every 2 years and decisions will be made, in
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consultation with the State of Nebraska, regarding continued reductions in monitoring frequency
and possibly monitoring points, and ultimately leading to an abandonment of groundwater
monitoring altogether, based on continued demonstration of no impact to human health and the
environment.

1.3 Role of the U.S. Department of Energy

In 1988, DOE designated the Grand Junction facility as the program office for managing DOE
sites that contain regulated low-level radioactive materials and portions of sites that do not have
a DOE mission after cleanup, as well as other sites as assigned, and to establish a common office
for the security, surveillance, monitoring, and maintenance of these sites. DOE established the
Long-Term Surveillance and Maintenance Program to fulfill these responsibilities.

In December 2003, DOE formally established LM. The LM mission includes *...implementing
long-term surveillance and maintenance projects at sites transferred to LM to ensure sustainable
protection of human health and the environment.” LM is responsible for implementing this
LTSP.

LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska U.S. Department of Energy
Doc. No. S0347800 Rev. 1
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2.0 Site Background

2.1 Description of Site Area
2.1.1 Location and Property Ownership

The HNPF is in Lancaster County in southeastern Nebraska, approximately 19 miles south of
Lincoln and 1.5 miles north of Hallam (Figure 1). The site is in the Section 19, Township 7
North, Range 6 East, which is owned by NPPD. Section 19 is also the location of the present
coal-fired NPPD Sheldon Power Station, with the entombed reactor located on 18 acres slightly
southeast of the center of the 640-acre site.

The Lancaster County, Nebraska, land and title records have been annotated appropriately
regarding the remainder of the dismantled facility (AEC 1971). A copy of the Lease Agreement
between NPPD and AEC, which includes the legal description of the 18-acre site, is included in
Appendix A.

Directions and mileage to the site from the Lincoln Municipal Airport are as follows:
. Take U.S. Interstate Highway 80 west to the first exit (the bypass).

. Proceed south on U.S. Highway 77 for 20 miles to the Hallam exit (2.5 miles south of
Princeton.

. After exiting, drive 2 miles toward Hallam.

. Just before Hallam (0.5 mile), turn north on the gravel road and proceed 1 mile, then turn
west for 1 mile.

. Power plant should be obvious at this point.
2.1.2 Hydrogeology

The Hallam Site lies within glacial-drift hills near the upper end of the Olive Branch drainage
basin, which is a tributary to Salt Creek. The site is on a topographic high, at an elevation of
approximately 1,440 feet (ft) above mean sea level, and is well drained. Water from precipitation
moves overland or underground toward points of discharge along Olive Branch, which flows into
Salt Creek, and then into the Platte River. Surface water from Salt Creek is not used for drinking
purposes and is rarely diverted for irrigation.

The site is underlain by unconsolidated Pleistocene deposits as much as 400 ft thick, consisting
of clay, silt, sand, and gravel. These deposits overlie Permian limestone and shale bedrock. The
pre-existing valley in the bedrock beneath the site was filled with large quantities of clay, silt,
sand, and gravel transported by the glacial ice sheets during Quaternary time. The vast quantities
of sand and gravel that were laid down during the Kansan glacial epoch constitute the most
important (regional) aquifer in the area. Groundwater also occurs in intermittent shallow perched
zones beneath the site.

U.S. Department of Energy LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska
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Saturated unconsolidated sand and gravel glacial deposits lie on top of the bedrock and form the
regional aquifer. These deposits may be assumed to be a single aquifer because they have ample
permeability and are generally interconnected. Groundwater from the regional aquifer is used to
supply domestic, stock, irrigation, industrial, and public-supply wells, and the aquifer is a prolific
producer. The saturated thickness ranges from only a few feet to more than 200 ft. Depth to the
regional water table ranges from less than 10 ft in the valley of Olive Branch to more than 180 ft
below the highest hills. Groundwater flow in the regional aquifer is generally to the east beneath
the site. Recharge to the regional aquifer is by underflow from areas to the west. The amount of
local recharge from precipitation to the regional aquifer is very small because glacial till serves
as a barrier to downward migration of water. Groundwater from the regional aquifer discharges
along Olive Branch and its tributaries.

A series of production wells were installed in the regional aquifer beneath the site in 1959
ranging in depth from 255 to 288 ft. The thickness of clay and fine-grained materials overlying
transmissive zones ranged from approximately 70 to 160 ft. Initial static water levels ranged
from 120 to 150 ft, and sustained yield from the wells during initial testing was in the range of
900 gallons per minute (gpm).

Intermittent shallow perched groundwater zones (perched aquifer) occur in small bodies of sand
and gravel and surficial loess deposits that rest on compact deposits of relatively impermeable
glacial till. Depth to perched groundwater beneath the site ranges from about 5 to 20 ft. Water
levels and the extent of perched water are variable and dependent on precipitation. Groundwater
flow is also variable depending on the degree of interconnection between the perched zones.
Flow in the perched aquifer is generally to the north and northwest beneath the site following
surface drainage patterns to discharge areas. Much of the recharge from precipitation within the
area becomes soil moisture and is lost to evapotranspiration. Perched groundwater is present in
some places in amounts sufficient to supply small yields of water to shallow wells; however,
groundwater from the shallow perched aquifer is not used at the Hallam Site.

Aquifer tests (slug tests and flexible wall permeameter) conducted on wells completed in the
perched aquifer indicate that aquifer conductivity is generally low and variable. Data gathered
during the purging of monitor wells prior to collection of groundwater samples provide an
additional estimate of the yield and continuity of the perched aquifer. This indicates the aquifer
yield is generally poor and that zones that are marginally productive are few and discontinuous.
This assessment is in agreement with the lithologic logs produced during well drilling.

The clay and fine-grained material (70 to 160 ft thick) beneath the sandy zones at the site causes
perching of the shallow groundwater and inhibits vertical migration of the shallow groundwater
to the regional aquifer. This natural flow barrier essentially eliminates the potential for
groundwater adjacent to the entombed reactor to migrate to the regional aquifer. In addition, if
the isolation structure ever failed, contaminant transport would likely be minimal because of the
low hydraulic conductivity and the favorable ion-exchange capacity of the soils and sediments
underlying the site. As percolation occurs through the considerable thickness of clay and silt
soils and sediments, there is ample opportunity for adsorption, ion exchange (with sodium and
calcium), and, because of long travel times, radioactive decay.

U.S. Department of Energy LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska
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2.1.3 Climate

The Hallam area in southeastern Nebraska is characterized by a continental climate subject to a
wide seasonal range in temperature. Light rainfall, hot summers, and severe winters are typical in
the area. Average annual precipitation in the area is 27.5 inches. The mean daily summer
temperature is 76 °F, while the mean daily winter temperature is 28 °F. Maximum seasonal
temperatures range from 110 to —29 °F. Prevailing winds are from the north during February,
March, and April, and from the south during the rest of the year. Strong winds are common, with
an average annual wind velocity of 10.5 miles per hour. Nebraska is on the western edge of the
tornado belt, with rare tornados most often in the spring.

2.2 Site History

The HNPF was a 240-megawatt (thermal), sodium-cooled, graphite-moderated demonstration
nuclear reactor built and operated by AEC between 1962 and 1964 (Appendix A). Testing of the
reactor began in August 1961. Failure of the moderator elements occurred in February 1964 and
the reactor was shut down in September 1964. The AEC contract for operating the HNPF was
terminated due to technical problems associated with the reactor core in August 1965, and AEC
announced HNPF would be decommissioned in June 1966. NPPD was authorized to
decommission and dismantle the facility in 1967. The facility was dismantled and placed in a
safe condition (entombment) between 1967 and 1969 and retired by AEC in 1971. Although
there is currently no evidence of contamination being released from the facility, DOE is
responsible for the radioactive materials remaining at the site.

Following its shutdown, reactor fuel and most radioactive materials were removed from the site.
The final dismantled condition of HNPF consists of a massive below-grade reinforced concrete
and steel structure that is encapsulated and sealed. The isolation structure was originally
designed as containment for an operational nuclear power plant and thus can be expected to
retain its integrity for an indefinite period of time (DOE 1993). Radioactive materials are stored
in steel lined cavities that are surrounded by several feet of concrete and other structural
shielding materials. Most of the radioactive material is immobile since it is in the form of
neutron-activation products dispersed in metallic components. The inventory of significant
radionuclides remaining at the site includes iron-55, cobalt-60, nickel-63, and samarium-151.
Levels of activity in the storage areas have been significantly reduced since entombment due to
radioactive decay. Of the radionuclides present at significant activity levels at the time of
entombment, only nickel-63 and samarium-151, with half-lives of approximately 100 years and
90 years, respectively, would still be present at between 80 to 90 percent of their original activity
levels (ORISE 19944, 1994b). The inventory of radioactive materials at the time of
decommissioning is appended as part of Docket 115-3 between NPPD and AEC (Appendix B).
Decay and dose calculations indicate that DOE can release the decommissioned reactor for
unrestricted use about 100 years after decommissioning (AEC 1971).

2.3 Stabilization/Isolation Approach

The final dismantled condition of the HNPF consists of a massive, below-grade reinforced
concrete structure. The reactor building was razed, and the surface of the remaining structure has
been weatherproofed by covering with sand, and waterproof polyvinyl membrane and earth. This
cover was sloped for positive drainage and drain tile was installed at the periphery.

LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska U.S. Department of Energy
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The intermediate heat exchanger (IHX) structure, which protrudes above grade, was
weatherproofed by a layer of polyvinyl sheet and a protective cover of concrete. This approach is
intended to preclude the ingress of water to interior portions of the structure. Human access to
the entombed structure can be gained only by extensive effort utilizing a combination of
explosives, air hammers, and cutting tools.

Prior to final sealing of the facility, all nuclear fuels and all bulk sodium were removed from the
site. Residual sodium was reacted with steam to form sodium hydroxide, thus removing any
potential for hydrogen formation at some later date should water enter the facility.

Within the structure that housed the reactor, three principal locations were utilized for long-term
storage of most of the radioactive materials that remained at the site. These locations are the
reactor cavity, fuel storage in pit no. 3, and the moderator element storage cells. Each of these
cavities is steel-lined and surrounded by several feet of concrete and other structural material that
were provided for shielding in the operational plant. Approximately 300,000 curies of
radioactive material were stored at these locations, with more than 99 percent of it located in the
reactor cavity. Most of this activity is immobile since it is in the form of neutron activation
products dispersed in metallic components.

The former radioactive waste disposal building remains on site. No significant amount of
radioactive material remains in this building. The below-grade portions of this building and a
connecting pipe tunnel have been sealed to prevent access. All cavities in which radioactive
components are stored have been sealed by welded closures in such a manner that they are
isolated from the rest of the structure. All other cavities, pipe ways, and stair wells were sealed
by welding existing closures or providing a closure constructed of reinforced expanding concrete
(AEC 1971).

2.4 Site Information
The site plan for the HNPF is included in this document as Figure 2.

Documents describing the contents and construction of the isolation structure were sealed in two
capsules composed of 24x19x4-inch stainless-steel boxes which were secured at two accessible
locations in the isolation structures: (1) in a niche cut into the IHX vaults superstructure, and

(2) at the center of the steel plate covering the reactor vessel loading face shield. The documents
contained in the capsules and the construction and mounting of the capsules are described in
detail in Paulett (1969).

The first capsule in the IHX vaults superstructure was set into a niche in the south face of the
superstructure at a point due north of the center of the reactor vessel loading face shield. The
capsule was covered by a stainless-steel plaque engraved with a warning notice providing
information on the location of the structures containing radioactivity and the location of
documents pertaining to the structures. The second capsule in the reactor centerline is buried
beneath the isolation structure protective covering and provides a warning regarding the presence
of radioactive material that is not to be disturbed unless authorized.

U.S. Department of Energy LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska
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2.5 Groundwater Conditions

The groundwater monitoring program to date involves collection of groundwater samples
annually from 17 monitor wells and measurement of groundwater levels from 19 monitor wells
(Figure 2). The 19 monitor wells are completed in the perched aquifer in eight clusters
surrounding the facility and are screened at depths of approximately 25 ft (“A” series), 50 ft
(“B” series), and 75 ft (“C” series) (Appendix A). Samples are analyzed for gross alpha, gross
beta, nickel-63, tritium, and gamma-emitting radionuclides.

Nickel-63 and gamma-emitting radionuclide activities were not detected in any sample above
their respective detection limit. Tritium activity was below the detection limit in the majority of
samples. In the few samples that had detectable tritium, the activity was near the detection limit;
therefore, these detections are considered a product of the uncertainty in the analytical method
(counting statistics) rather than an actual contaminant in the groundwater. Gross alpha and gross
beta activities have been consistently detected in groundwater samples collected at the Hallam
Site. However, because gross alpha and gross beta activities have been low and consistent over
time, these activities are attributed to naturally occurring radionuclides (e.g., uranium and
uranium decay chain products) in the groundwater. Analytical results from the 2007 sampling
indicated some elevated gross alpha activity exceeding 15 picocuries per liter (pCi/L). The

U.S. Environmental Protection Agency (EPA) standard for gross alpha-particle activity
(excluding radon and uranium) is 15 pCi/L. Historically, radon and uranium have not been
subtracted from the reported gross alpha results at the Hallam Site. DOE re-analyzed a subset of
the 2006 samples for gross alpha and also for total uranium. The results of the re-analysis
confirm the original gross alpha values. When the total uranium contribution is subtracted from
the gross alpha activities, all gross alpha measurements are well below 15 pCi/L.

Analytical results of groundwater samples through June 2007 have revealed no detectable
radiological release from the Hallam Site and no evidence of any impact to groundwater in the
shallow perched zones. Results have been consistently at or near detection limits for all analytes
over the period of time DOE has been monitoring groundwater. Analytical results from

July 1998 through June 2007 are available in the DOE SEEPro database, which is available on
the DOE website at www.Im.doe.gov.

Groundwater levels in the shallow perched aquifer have been relatively consistent over time with
minor variations resulting from precipitation and infiltration.

2.6 Specific Site Surveillance Features

Since the HNPF site is on property owned and institutionally controlled by NPPD, fencing,
signs, and property markers all fall under the jurisdiction of NPPD. DOE will inspect the
following specific features:

. IHX structure, which protrudes above grade.

. 19 monitor wells.

. The 1.4-acre, grass-covered mounded area.

There is a permanent plaque on the side of the IHX structure that provides some information

about the reactor entombment. Encased behind the plaque is information regarding the
entombment of the HNPF.
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3.0 Long-Term Surveillance Program

3.1 Environmental Monitoring and Inspection
3.1.1 Groundwater Monitoring

Although the potential for transport of radioactive materials stored in the isolation structure to
the environment is insignificant, AEC made arrangements with NDH to conduct environmental
radiological surveillance to verify that no radionuclides are released to the environment

(DOE 1993). After entombment, a surveillance and monitoring program was initiated in 1970 by
NDH and was funded by AEC, which included analyzing groundwater samples from the deep
production wells (groundwater from the regional aquifer at depths greater than 180 ft) at the
Sheldon Power Station. NDH was concerned in 1990 about the possibility of shallow
groundwater coming in contact with buried radiological materials along the buried walls of the
reactor. Subsequently, DOE and NDH agreed to further characterize hydrologic conditions and
establish a monitoring program in the shallow perched groundwater zones in the vicinity of the
HNPF.

Groundwater monitoring has been conducted on an annual basis at the Hallam Site through
June 2007. It was recommended in a DOE report (DOE 2006) that groundwater monitoring be
discontinued because analytical results since 1970 demonstrated no impact to shallow perched
groundwater and there is no current or anticipated unacceptable risk to human health and the
environment. The State of Nebraska responded to DOE in a letter dated February 2, 2007,
indicating they did not concur with DOE recommendations but would accept reduction of
sampling and analysis frequency to once every 2 years (State of Nebraska 2007). DOE
responded to the State of Nebraska in a letter of March 14, 2007 (DOE 2007a). Consequently,
the next sampling event at the Hallam Site will occur in June 2008, with an additional event
during June 2010. The above correspondence is included in Appendix C.

DOE has 19 monitor wells at the site with groundwater samples analyzed for gross alpha, gross
beta, tritium, nickel-63, and gamma spectrometry. The remaining two wells are for water level
measurements only because of very slow recovery rates. Location of DOE monitor wells are
shown on Figure 3. Analytical results from monitoring will be evaluated and reported every 2
years, and a decision will be made regarding ongoing monitoring based on potential impact to
human health and the environment.

3.1.2 Visual Site Inspection

The concrete-encased IHX structure that protrudes above ground will be inspected for signs of
deterioration or other damage. The 1.4-acre, grass-covered mounded area will be checked to
assure the grass is healthy and that no erosion is occurring on the side slopes. Monitor wells will
be examined for damage or deterioration that may require repair.
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3.2 Monitoring and Inspection Report

DOE will compile a periodic inspection and status report following physical site inspections and
groundwater sampling events. The report will be posted on the DOE-LM website at
http://www.Im.doe.gov/land/sites/ne/hallam/hallam.htm. This report will discuss inspection
results, including status of the IHX structure, buried concrete structure, monitor wells, results of
groundwater monitoring, and any long-term surveillance and maintenance issues. The report will
also include any recommendations for site maintenance.

3.3 Maintenance and Emergency Measures
3.3.1 Custodial Maintenance

DOE is responsible for making any necessary repairs to the concrete-encased intermediate heat
exchanger structure (AEC 1971). This may require periodic sealing and other concrete repairs to
maintain integrity.

3.3.2 Emergency Measures

Emergency measures are the actions that DOE will take in response to “unusual damage or
disruption” that threaten or compromise site safety, security, or integrity. DOE will contain or
prevent dispersal of radioactive materials in the unlikely event of a breach in site containment
materials.

3.4 Records

DOE-LM receives and maintains selected records at the office in Grand Junction, Colorado, to
support post-closure site maintenance. Inactive records are preserved at a Federal Records
Center. Site records contain critical information required to protect human health and the
environment, manage land and assets, protect legal interests of DOE and the public, and mitigate
community impacts resulting from the cleanup of legacy waste. The records are managed in
accordance with the following requirements.

. Title 44, United States Code (U.S.C.), Chapter 29, “Records Management by the Archivist
of the United States and by the Administrator of General Services;” Chapter 31, “Records
Management by Federal Agencies;” and Chapter 33, “Disposal of Records.”

. Title 36, Code of Federal Regulations Chapter 12, Subchapter B, “Records Management.”
. DOE G 1324.5B, Implementation Guide.
. LM Information and Records Management Transition Guidance.

3.5 Quality Assurance

The long-term custody of the HNFP and all activities related to the surveillance and maintenance
of the site will comply with DOE Order 414.1C, Quality Assurance (DOE 2005). Quality
assurance requirements are routinely fulfilled by use of a work planning process, standard
operating procedures, trained personnel, documents and records maintenance, and assessment
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activities. Requirements will be transmitted through procurement documents to subcontractors
if/when appropriate.

3.6 Health and Safety

Health and safety requirements and procedures for DOE-LM activities are consistent with DOE
Orders, federal regulations, and applicable codes and standards. The DOE Integrated Safety
Management process serves as the basis for the Contractor’s Health and Safety Program.

Specific guidance is contained in the Office of Land and Site Management Project Safety Plan
(DOE 2007b) or current guidance. This Project Safety Plan identifies specific hazards associated
with the anticipated scope of work and provides direction for the control of these hazards. During
the pre-inspection briefing, personnel are required to review the plan to ensure that they have an
understanding of the potential hazards and the health and safety requirements associated with the
work to be performed. Health and safety concerns specific to the HNPF are listed in an
inspection checklist.
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fl‘:-::-*!‘ AL 24 a5y ,’I’F_ . LEASE OF LAXD

BETWEEN
CONVIIIRS PUBLIC POWER DISIRICT

AND
THE U, 3, ATCMIC ENERGY CCUSISSTON

Tnis LFASE is enteres ino this 7’%; of éz- E’? , 1959, effective as
of January 15, 1959, beiveen the UNITED S‘.AT.S_O'!_’_&_}!:_H_!I_(_:_I_._(cm the

Y36 LTSS "V coiil $51ch" J; ina” BONSUMERS PUALIC POWER DISTRICT, a public
vorporation and political subdivision of the Statve of Nebrasks, with its
priscipal office located at Columbus, Nebrasks (oalled “Consumers“ ).

Ree{ials

On Scpiexber 20, 1957 ths Government and Consumers enmtered into a contract
identiried ss Contract No. AT(11-1)-513 (hereinaftar called the "contract")
sursuent o which, inter alis, the Commission has undertaken to furnigh a
nuciear reactor plant (vtilizing certain faciiities provided by Consumars)
Tar the produciien of =steam for the gene=ation of electriclty in Consumers’
surbogenerator and relai2d conventional typ: power facilities, the Lessor
to funish the gite for the overall plent. The contract 1f in commection |
=ith and in furtherance 97 the Commisaion's civilian reactor program. g
mésr the coniract Jouswrers agrees to lease LG the Government, rent-Cree
ané for a term of forty ycara, the percel of land on which the reactor and
relsted facilitier =r: ic be locsted, together witk rights of ingress end
sgr2ea over tlre anleccni tracts of land o ®hich Cossumers holda title,

The land hereby leascl his been acquired by Consumers for the purpose of

- leesing 1t to the Governsent end 1 not ptherwine necessary for uce hy
Corsumers in lts oparetiones; therefcre, thiz lease 1z permitted under the
terzs of Conewsers' Bemé Resplution. )

N0 THEAEFORE, ihe pertias agree as follows:

In sonsiderailion of il'e :ummltments end obligwilons of the parties under the
rortract and of One Doilar (51.00) and other good and valuable considerations,
the raceipt ard suffiviency of which mre hereby acknowledged, Consumers does
haraty lease end damize $5 the Oovernment the following described tract of
land locuted in Secilon 19, T-7-N, R-6-F, Lencester County, .State of
Hebrueka;

From the scuth 223t corner of saic Section 19, T-7-N,
R-E-2, iheree 2476.6 feet noxil: and 957 feet west 10
the polnt of Ligliudng; Wence west 920 feet; thence
&CAth GLU foet; trenice ewmti 920 foct; and thence north
050 fesxt i thr joini of beginning,

noy 1 5 1988!

SER e, Y R 1o i 4138 PAGE. 02

U.S. Department of Energy LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska

Rev. 1 Doc. No. S0347800
Rev. Date: June 25, 2008 Page A-3



UNCONTROLLED IF PRINTED

AUG -0 9R(TUE) 09:14  CH-EPG TEL:630-252-2654 P. D03
1\ u o
Loane of Land . Page No. 2i

...:gm.'!.rr vith & rlphi off ingivas W egmis over snd along & roadway to bl
provided by Comsumers bo owicd lrom an exluling pullic roaed;

Tude irmse she)l be fer A Serm coammencing on the 15th day of Jeruery, 1959
wad ending o ihe 12W day of January, 1959, urless sooner terminated es
hurein pmv.t.ea ar '(-w- somcuncation of & Bole of the nuclear facilities to
Copswerrs resyiting Trom 4xercise of its option therefor under the contract. -

Trne Sofernrert shali Lave no obligation to pay ent for the demised land.
Coneaseers! title in es simpic to the demisec prenises is hereby warranted
Ly Lonsumers,

The proties further uwgres Lo the followlng teims and conditions:
ARTICLE X

TIn eccordance wilh whe provisions of the contract and for the purpose of * .
parformance of the xori tlerewnder, Consumers shell have the right, during -
the term of the coniract end any u'l-e.u.siom thereof, to occupy and use L
Jolntly with the dovermmeent the Property coveres by this lease. am-eqmt"
10 1he expirstion or ierminetion of the coatract, the Government, AC

¢irectly or through sontrectors of 1ts choies, shall have the r:.g’m., dm
flie exletence of this ieese, to utilive the demieed land.

ARTICLE IT

The Govermment shali have the right, during the existence of thic lease, to
“Zrect structures, insiall equipment, aituch fixtures and meke mny other -
charges beraficiei 43 ths opermilon of the facilities te, in, or upen the
ieased property. 3Subjvet to Conmumers' righta under the contract such
ctructures, equipwes.; flxtures, or other devices provided by the Govern-
rspt akall be and Tanain ihe pouperiy of sae Covernpent apd may be removed

¢ etherwise digposs: o iy the Govertu=:nt.

RTICE I

€ Covermpment may tLersirnate s leese el zny time by giving Consumers & '
six~-months vaitven ugiicy I advence,

WMTT Iv
Upo:. expiration or teralruticm of this leas:, sudbject to Consumers® rights
Q/' und:r the caniraci iay Goamission shall el Lis =Xpense ma¥e the premisss

caf= rom & radisticy siordpoiul and may, but will be under no obligation
<2 restors ihe lessed iexd .o Its originei condition or remove eny or all
Sovernment-cwned foriivne of ihe puclear plent, facilities, culpunents or
rquipment,

LRT] v

fanGTe1"s owils prealses 1omn A3 the Hallam Sita, of which the demisea
STEIUNAE A% L purt, TONiStiN] of approiimstely 640 acres, to ihe north

GEE : o teptr gtar v oy L 51230 PAGE.BO3
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Loease of lan!

of Hullam, Webraski. Sald Hellum Sive consisus of Section 19 (except u:d:t-
ing right—of-roy of O:iu=gu, Kook lstend, &rn buviric Raflway Co. ), T-7-N, -
“-£-.5, lozatsl n i.\n._a.“.:.r Jounty, the sceds thereto being recorded in uxu
effics of Lk Rugister o D2edy in seid Lancanter County, reference being !
mada fharato for o e jmrticular deseription of seid tract. Consumers |
egrees that 3¢ lang ws iz projeot defined in ihe cantract continues and
for any additionei perice required to meke the Twoperty safe (or other uses,
ft w411 retain titlé Lo wnd control of safd Hallem Site and will not perwdt -
cctivisies theraon ¢ uses thereof which, w:der Comalseion reeactor n.tuuuu
criterie, ars inccatistent with nuelear reactor eperations.

I ¥
ihe demised premises of sulficient width avs Bt an ;ppraprilu hm.tnn ‘(.q :
ws not to interferc with the Commission's use of the premises) for eny
facilizies reguired durirg the exigtence of this lease in connection with i
the opsration of the turdine generator portion of the plant for the mm :

tion, transmission, and sale of power, =

ARTICIE VII .
Consurars alse »egerves the right on the expirstion or termination of this *:

leaze to leave on the premises equipment cor fecilities supplied by Consumexs
for ths nuelear fanllilies. G

ARTICLE YITI

In the svent * ihe conlrect expires withcut renewal, or is sooner
serminated, ..qasu...-\-r= agrees to grant, withcui charge, to the Government

et the Cu:lisz:.on'r rsauest (m) & right of zccess to and a Tight to use,

in ormection with i3 mctivities on the dzuwised premises, any reilroad
siding or sidings -rhica mey be bullt by Conzumers on that part of the site
ret inslvded in thiz lease, end (b) ripghts o way over, across, and under -
ihat purt of Consumers' site not inoludes in this lease, of suffieient .77 ;
widih and a2t an apprap—uta location for any fa=ilities reguired during ;
ine existence of iris ‘Essc in cormeetion wizh the operation of the nuolear
gortlen ef th: plant, 2557 (e) & right of user fer the nuclear facilities

t5 the syster of wel_s o e comstrueted by Jcrzumers. Any such grant to
%he SGovernmant shell LImit he Gmemn‘.'s uss i0 ihat generally contems-
nieves for a nucleer reecisT having requirerente similar to those
contlemplated Ty the project.

CLE

Y1 i3 agreed thet neiihier party during the exicicnce of this lease will s
aesign thie leus: or sell o assign ite interest in the demised premiges or
‘n wny iwmprovenente iewaining thereon or rave ayy subleases thersof to any.
PeTEOn CF perscas witbcut the previous writion consent of the other party '
hiretc. Both pertdes secggnize that utilizsiion of radiation mey make it -
¢ofiTehle Lo Others W6 Luild and operate facilfries on the demised land, in
wrieh cesy 446 apDrvt6l @ toth the Government and Consumers will be required.
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lvane of Land

[TIGLE X s ".”'_

Conpumers waid énlé Lhei no purcon or selling agency hos been employed or te-
Tained 40 s0lioil ¢r sicure this lease upon an agreemsnt or understanding for
 ceamrission, pirceciege, brokerage, or coniingent lee, excepting bona [ide -
saployees ur tone Jide esisblished comrercicl or selling agencies maintained:
Y Cesumars for he Jurposs of securinp buxiness. For breaeh or violation

f +hia warronty, tuz Govermaent shall have The right to annul this lease - -
it liability ur ia ! Gieerction to deduct from whe contract price or'-
leration ihe Cil. awsnl of such coaminsion, percentage, brokerage, ‘o’

LRTICLE s
I'o mazoer of or deiigaie 10 Coigress or resicent compigsioner ghall be " '.:
ad:r....ad to &y shms= or »art of this leexe or to mny benefit that may ariué

thercfrom, but this provision ghall not be construed to extend to this 1eue
‘f rads with & corporation Tor 118 general bLenefit.

ARTICLE XTI

Consumars agress= ihal ilie Comptroller General of the United States or any |
kis dvly authorized reprasentazives shall until the expiration of three yc
altzy; £inal paymnt of the egreed rental, hm:eeeutondﬂnﬂghtto*
“SXesine any direcll; pertinent books, documents, papers and records of
CunsucaArs involving lranseciions releted to this lease.

,,’ ﬂ '9',,

!‘r-t 2bovo written,

AHTICLE XII] e
Aay nodlces requlre: hirr<under shall ve sufticient 1f sent to the npproprinte
ferty at the zddres:es Inlisated below: P

Meyege~, thicago Operations office .

U, 8, Atczic Enexgy Commissiom 4o

P. 0. Bax 55 T

Lamant, Illinois

General Munsger

Consunere Publie Power Districtl

Columbue, Hebraske

LY

20 WIJNESS WIBREOF, ke giriise hereto have cxesuted thic lcagse on the date

THE URITEL STATES OF MRIGI\

By .‘fmac;'ﬂ!dgc Lgﬂ" &

, Eenriett. A, Dunber, Manager o
iecago Operations Office i

U, 5. lxtomie Energy

CUNSIAENE: PURLIC POFER /DI
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|“-: ; 1 nes R4 5130 PAGE . 8RS

LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska

Doc. No. S0347800
Page A—6

U.S. Department of Energy

Rev. 1

Rev. Date: June 25, 2008



UNCONTROLLED IF PRINTED

UG -04" 9RITUE) 09:17  CH-EPG TEL:630-252-2654 P. 001

O l2nne of Lund

GTATE OF HERHASKA )

) . £
PLATTE COUNTY ) o "'I
TN J— TR anty
on s iU day of f& 7 s 1959 bafore ne, the undersigned, a Notaxy:

e
vubliz in on? for éaic County, personally ceme Woyne E. Barber, President of

Con.craers Pubiie Porer Diatrict, to me knosw 1o be the President and the:

ide:tlonl persor: wioac nawe je affixed tc tie above Lease, and acknowledgeds

e voiuntary aci snd decd of said District and that the seal ef said

Disiriet waa tharats nffZred by its authoriziy.

e

IINESS My hand and Netariel Ssal the day and year last above written. 3
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Department of Energy

Office of Legacy Management

Washington, D C 20585
SEP 1 6 200¢

OLM-SRS-2004-12

Mr. Robert A. Green

Nebraska Public Power District
P.O. Box 499

Columbus, NE 68602-0499

Subject:  Department of Energy Access to the Hallam, Nebraska, Decommissioned Reactor
Dear Mr. Green:

In 1993, The U.S. Department of Energy (DOE), Chicago Operations Office, signed a license
agreement with the Nebraska Public Power District (NPPD) to conduct remedial activities and to
ensure access to the decommissioned Hallam Nuclear Power Facility at the Sheldon Power
Station near Hallam, Nebraska. The agreement allows DOE to fulfill its obligation under

U.S. Atomic Energy Commission (DOE) Docket 115-3, dated July 20, 1971, to ensure the
radiological safety of the facility. The agreement has undergone two modifications to the term
and expired in 2000. DOE has completed the installation of monitoring wells needed to monitor
the ground water around the site as required in the license agreement.

As stated in the docket, the right of access to the facility for monitoring purposes was reserved
forthe DOE. Therefore, it has been determined that DOE currently has access to the facility and
does not need to renew the 1993 license agreement.

Thank you for your continued support. If you have questions or concern, please contact Charles
W. (Bill) Montana, Jr., Realty Officer, at (702) 295-1899 or (702) 630-0379.

Sincerely.

Steven R. Schiesswohl
Realty Officer

cc: C. Montana, DOE/LM-30
M. Tucker. DOELM-50
C. Bahrke, Stoller (e)
C. Carpenter, Stoller (e)
M. Widdop, Stoller (¢)
Project File HALO15.10 (DOE)
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UNITED STATES
ATOMIC ENERGY, COMMISSION

WASHINGTON. D.C. 208545

NEBRASKA PUBLIC POWER DISTRICT

(FORMERLY CONSUMERS 'PUBLIC,POWER DISTRICT)

x Y]

DOCKET NO, 113-3

.. BALLAM NUCLEAR ROWFR FACILITY

ORDER TER M INATINGPERATING AUTHORIZ&T]:'ON "

The Atomic Energy Commission has found.Ihal the Hallam Nuclear
Power Fac_ilil‘:y located in Hallam, Nebraska.,! has been dismantled and
disposition has been made of the cump(ment‘p'asls' in'a;ccordénca with
the regulations,of the Commission in 10CFR Chapter f, and in a manner
not inimical to the common defansa .an(.i éccurity or to the health and 2
safety Of the public. Therafore, in" accerdarce with the I b r ,15‘

1969 application by Mebraska (formerly. Consumers) Public Power Diat:;il.;:t

and supplements dated Fa‘brimry 9 end June 26, 1970, Oparating Adthorizatiow
No. DPRA-1l .is har:by terminated as. of the date .of this: :e‘;:dar. ’

‘ FOR . THEX ATOMIC ENER@Y COMMISSION

Pt @ W

Peter A. Morris. Director
Division of Reactor Licensing

Date of Issuance: July 20, 1971

DISTRBUTION CF THIS BRCUMENT 1S u:;u;.tﬁg
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UNITED STATES ATOMIC ENERGY COMMISSION

DOCKET NO. 115-3

NEBRASKA PUBLIC POWER DISTRICT b

(FORMERLY CONSUMERS PUBLIC POWER DISTRICT)

HALLAYM NUCLEAR POWER FACILITY

NOTICE OF TERMINATION CF OPERATING AUTHORIZATION

The Atomic Energy Commfission has terminated Operating Authorization
No. QOPRA-1 which authorized the Consumers Public Power District (CPPD),
now the Nebraska Public Power District, to operate the Hallam Nuclear
Power Facility (HNPF) located in Hallam, Nebraska. 0On November 3, 1967,
the Commission issued an order authorizing CPPD to dismantle the HNFF and
decontaminate the facility in accordance with the IINFF Retirement. Plan
(Reviged) and the Final Summary Safeguards Report, Supplement 5.
Representativea of the Commission have inspected the HNFF end have
’verified {hat it has been dismantled and disposition made of its component
parts as described in the HNF Retirement Plan (Revised). The Commission
inspactors have further verified t‘l,iat the premises are safe from a radiation
standpoint for unreetricted occupancy in accordance with the requirements of
10 CIR Part 20. In addition, an appropriate notice regarding the remainder of
the dismantled facility has been placed in the land title .records of Lancaster
County, Nebraska, JThe HNPF was Commission-owned; consequently, the. Commisgaion
has title m_md:i:ﬂ@!iﬁilitr for the entombed radioactive materials,
Accordingly. the Commission has found that termination of Operating

Authorization No. DPRA-1 for the HNFF will not be inimfcal to the common

defense and security or to the health and safety of the public,

B s

§ _j}
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Copiea of (1) the Commission's Order Terminating Operating Authorization
(2) a related Safety Evaluation by the Commission's Division of Reactor
Licensing, ardd (3) the ('}HT). application for termination dated December 15,
1969,  and Bup};lements dated February 9 and June 26, 197'0., are available for-
iEspecti m at the Commiseion's I.'ublic Document Room, 1717 # Street, N.W,,
Washington, D. C \a:‘ﬁipop}"‘bf‘ each of items (1) and (2) may be obtained upon
request sent to the t—5. Atomic Energy Commission, Washington, uD. C. 20545,
Atté;tio‘n: Director, Divieion of .Reactor Licens ing.
Dated at Bclh(.:sdﬁ_‘ Maryland, this 20th day of July, 1971.

&

FOR THE ATOMIC ENERGY COMMISSION

Citer . B>

Peter A, Morris, Director
Division of Reactor Licensing
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LNITED STATES ATOMIC ENERGY COMMISSION

SAFETY EVALUATION BY THE DIVISION OF REACTOR LICENSING

RETIREMENT OF THE HALLAM NUCLEAR POWER TACILITY

DOCKET NO. 115-3

INTRODUCTION

e

By order of the Atomic Energy Commission dated November 3, 1967, Nebraska
Public Power Districtl (MrrD) was authorized to retire and dismantle the
Hallam Nuclear Power Facility *(HNPF) in accordance with a "Retirement
Plan"™ approved by ghe Commission.

=

~

The HNPF was a Commission-owned sodium-cooled, graphite-noderated reactor
operated by NFFD at its Sheldon Station near Tallam, Nebraska, in accordance
with 'an operating authorization. 1ssued under the Commission’'s regulation,

10 CFR 115. The Commission concluded in June 1966 that the HNPF had ful-
filled its objectives in the Power Demonsitration Program, and at that time
began plans for retirement of the facility. The dismantling activities
have now been completed.’ and NPPD has requested that Operating Authbrization
No. DPRA-1 be terminated. In support of this request, NPPD submitted #
"Final Status Report and Safety Analysis of the Hallam Nuclear Power
Facility and Remaining Structures" [AT-AEC-MEMO-12794 = Revised) dated
September 30, 1969, and a letter dzted Jima. 26, 1370, whiich amplifies and
corrects this report. These documents- describe the actiVities undertaken
to retire the facility, set forth the condition of the dismantled facility,
provide an inventory of -the remaining radioactive materials and assess the
safety aspects related to long-term storage of such materials at the Bite.

Facility Status after Dismantiement

In its diemdntled cdndition., the HNFF consists of a massive. below-grade
reinforced concrete structure. within which a number of cavities are
located. These cavities formerly housed the reactor, those portions of

the heat transfer and auxiliary systems that contained radioactive sodium
or other radioactive fluids, and storage locations for radioactive materials
All of these cavities have been sealed. The reactor building has been
razed, and the surface of the remaining structure has been weatherproofed
by covering with sand, a waterproof polyvinyl membrane and earth. This

INebraska Public Power District was formerly named Consumers Public Power

Astrict. )

o LISTRIBLTION OF THIS DOCUMENT IS UNLIITED

¥
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cover 1s sloped for proper drainage and. drain tile 1s i1nstalled at the
periphery. The intermediate heat exchanger (IHX) structure., which protrudes
above grade, has been weatherproofed by a layer of polyvinyl sheet and a
protective cover of -;:'f:ncrete‘ In this condition., interior portions of

the strucfure are sealed against ingress of water and access can be gained
only by extensive effort utilizing a combination of explosives, air hammers
and cutting tools. The only other HNPF structure remaining at the site

is the radioactive waste disposal building. a relatively small structure
previously used in connection with storage and handling of wastes.

Prior to final sealing of the facility. all nuclear fuel and all bulk
sodium were removed from the site. Residual sodium was reacted with steam
to form sodium hydroxide, thus removing any potential ,for hydrogen for-
mation at some later date should water enter the facility. Equipment
that could . . 1. 0ed ec sl N N
be salvaged economically was decontaminated. where necessary,
\land shipped from the site for utilization elsewhere. /
Within the structure that housed the reactor, three principal. locatjl.nns
were utilized 'for long-term storage of most of the radioactive materials
that will remain at the site. These are the reactor ca\-‘ity_ PUM orag’e
Pit No. 3, and the, moderator c¢lement storage cells.  FEach of these ’
cavities is steel lined and surrounded by several feet of concrete and
other structural materials that were provided for shielding in the oper-

ational plant. Approximately 300,000 curies of radioactive materigl are
stored in these locations with over 99% of it being located in th
reactor cavity. Most of this activity is immobilized since it is in

the form of ncutron activation ptoducts dispersed in metallic components

A small amount of activation Product‘s 1s immobilized in the shielding

concrete surrounding the reactor cavity. In addition to the activity

stored in these principal storage locations, eight other locations within

the structure contain a total of approximately 1/4 curie of activity in

the form of activation products dispersed in metallic components. HNeo

significant amount of radicactive material remains in the radiocactive

waste disposal building. However, the below-grade portions of this

building and a connecting pipe tunnel have been sealed to prevent access. g
5\ 4

A1l of the cavities in which radiocactive components ara.stored have been
sealed by welded closurfes in.such a manner that they are-isolated. from

! the rest of the structure. Id addition, all other cavities: pipe ways
and stair wells have been sealed by welding existing closures or pro-
viding a closure' constructed of reinforced expanding concrete.
(o]
Q
I
e Gl
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Radiological Status of Accessible Locations
bl

After the retirement activities were completed, a radiation survey was
performed to verify that radiation levels would not be high enough.te
present a-hazard even if it were assumed that the general public tould
have unlimited access to the site. This survey showed that in all but -
one location the radiation levels are at .background. The AEC Division
of Compliance (GO, ,i;aa noted from its independent survey that small
amounts of activity remain in the gilt of the primary and secondary
retention ponds which were prnwded to hold up. discharges from-the plant.
Mo significant activity 'was found in the tertiary pond to which the
secondary pond drains. Water samples from these ponds were all within
the .concentrations permitted by 10 CFR Part 20, Column 2, Table II,

of Appendix B and Note 1 thereto.

Some silt samples contained concentrations of rmftoactive materials
several times' that which would be permitted in an equal wei_»t of water

as stated In 10 CFR 20. The fact that such concentrations exist in the
silts.indicates either that the fadioactive material is in very insoluble
form or that it is@Btrongly adsorbed by the si{F' There is-no potential

for p(_)_l_‘l_fl water exceeding 10 CFR 20 limits. [he poténtia]_ for transport
of segdimente downstream by run-off is very emall.ass ipdicated by the absence
of radio&ctive material in the tertiary pond. However, should such trans-

port occuf, as "@ result of storm run-off, the small total quantity of
radiocactive material in the pond bottom would be further dispersed and
diluted. and it is unlikely that subscquent mgasurements could detect
radiation levels in excess of background beytgnd the tertiary pond.

The beta—gamma external radiation measurements made by CO indicate some
locations in the pond.bettom (with water absent) with radiation levels
between 0.3 and 0.5 mR/hr .at 1em from the surface. While these indicated
levels. are slightly higher than the 0.2 mR/hr .average gamma radiation *
level which the decontamination effort was to achieve, as specified in
the HNPF deactivation procedures, these levels are still well within
Section 20.105(b) of. 10 CFR 20 limits Because the radiation mnitoring
instrument used by €0 was.eqlipped with a 2.5 mg/cn? GM tube, it was
sensitive to both gamma radiation and low energy beta rad:atwn, and o
the measurements made at 1 an above the silt would include beta radiat{ion
as well as the gamma radiation. The licensece's consultant, Isotopes; Iuc
when making the final durvey of the pond. used a 35 mg/’cmz GM tube.
which is insensitive to beta radiation with energies less than about

0.2 Mev. The results of the licensee's survey indicated radiation
levels of leas than 0.2 wR/hr. Silt and vegetation samples gathered by
CO _and analyzed by the Commission's Idaho Operations Office showed
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radioactivity _'_c._pzi’lccntratinm of Co-60, Ni-63, Fe-35, Mn-54 and Na-22.
The major coftributor . to the silt concentration (50 Lo 90 percent) e
was Ni-63 which decays-only by beta emisslonu(Epgy, = 0.066 Mev). Therefore,
comparative evaluation of the radiation survey results of the licensee
and €O indicate that a high percentage of the radiation level may be

due to the low energy beta' radiation from Ni-63. The limits for
unrestricted areas specified in Section 20.105 of 10 CFR 20 are appli-—
cable to whole body doses and. thereforfe compliance with them should
bedetermined for gamma radiatior only .at a radiation measuring height

of 30 to 36 inches above the source.

Based.upon; -01_1'1'_" analysfa-gnd-evaluation, wachave copgluded that

'the lic'ensee\h‘-g.é -achieved satisfactory decontamination levels and that
such levels do not represent an undue risk to the health' and'safety
of the public..

#
STORAGE OF RADIOACTIVE MATERTALS SO

Storage Areas £

The three I'Jrin_c_’ipal locations in which radioactive materials i1l remain’
stored are the réactor cavity, fuel and storage pit No. 3, and the..
moderator -storageé cells. These storage locations (designated S'torage ‘
Areas 1. 2, and 3, respectively) are all situated within the below-grade
portions of the remaining.structure: As previously noted. .a small \
amount of radicactive material, principally-in the form of activation
products in mfﬂéﬁicellaneous small pargs, is stored within other volumes
located in the below-grade structure. -

) e
Over 99% of t\he"activity stored at the site 1s located within the
reactor cavity (Area No. 1). _Thia-cavity is lined with carbon-steel
plate with a Winimum thickness of 1/2 inch. The liner represents a
high integrity eavelope for the cavity since it was designed to be gas
tight to retain a helium atmosphere and to exclude in-leakage of water
which would have posed a hazard during reactor operation. .Remaining
within the cavity are the reactor vessel and surrounding guard vessel.
with associated double-walled.-piping, and most of the reactor vessel
internals. The:cavity closure'consists of a massive shield plug which
wao formerl¥y the loading face of the reactor. In connection with the
retirement activities, all sodium piping and' vent lines were cut- and
sealed with wglded c#ps at the diaphragm seals separating the reactor
cavity from the adjoining pipewWays, thus isolating 'the reactor cavity

y

— ( .
A
£
e '
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from the remainder of the structure. . ALl small plugs penetrating the

loading face shield have been sealed in place, and the entire shield has

been .covered by two 1/2-dnch-thick steel plates., welded in place to pro-»
ovide a secondary permsnent seal. |

Substantially all of the radicactive material stored in the reactor
cavity consists-of activation products dispersed in the stainless stieel
materials that constitute the readtor vessel and its-internals. Lesser
amounts of activation products are.dispersed in the carbon steel thermal
shield and guard vessel which surround the reactor vgssel an'd in the
cavity liner itself. The small amount.of radicactive material contained
in 'the reinforcing bar and the concrete butside the reactor cavity- is
too low in concentration to present 'a potential radiological.problem.
"The following tabie summarizes the inventory of.significant radionuclides
remaining in the' reactor vessel and outside the rea'clor vessel as of
late 1969 (§ yecars after reactor shutdown).

~
. . 3] .
:‘:'.1g1‘11[10an|.U Radionuclides in Reactor Cavity (Area No. 1) -

Reactor Vessel & Internals External to Reactor Vessel \F
Isotope Curies ) Curies

- T/

Fe-55 190,000 " 10,000 -

Co-60 . 73,000 3,000

Ni-63 12,000 : Negligible

Sm—151 6,300% Negligible n

P
*Located in control elements stored in reactor vessel.

Fuel Storage PrecHea T8 Ghich was uséd for storage of spent nuclear
Fuel when the facility was operational. has been designated Storage
Area No. 2. This pit is lined by 1/4-inch-thick stainless steel plate.
and has. suspended in it a number of stainless steel thimbles 40 feet
long with _J_/ﬁ-—:'mch wall thickness. Each of these thimbles was formerly
used to store a spent fuel element that had a film of sodium on it; hence
they were of leak tight construction to preclude cooling water in the
pool from entering the thimbles. The pool has been drained and these
thimhles now contain process tubes. control rod tubes, dummy. elements
and a spent neutron source element, all of which contain induced radio-
activity from having been located in the reactor during operation. The
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thimbles have been welded to the steeb sleeves through which.they are
hung in the.gonerete shield structure constituting the roof of the fuelu

$ic. The upper side constitutes part of. the grade level floor of the

Jgemaining structhre. Closures and dust covers for each thimble have
been welded in place to assure water tightness and the interspace has
been filled with expanding concrete.

In 1.9691 fixe ygars after shutdown, the inventory of significant radio-
nuclides in' the fuel storage pit consisted of 2,900 curies. of Fe-55,
4,400 curies of Co-60, and 230 curies of Ni-63.

Storage Area-No. 3 consists oh the 12 moderator-element storage cells
which are 20-ft-long cylinders. each 2 ft in .diameter. cast in the concrete
structure ? the main fleer of, the plant; These cells ha‘ifé.ste._el—encaﬁed,
concrete shield plugs as closures.. The radioactive components stored in
them consist primarily of three canistered moderator-alements that had
experienced claddjing failures during reactor poperatjon. A number of
parts such as pumps, valves and secgments of piping fare'stored 1n these
cells. The moderatop, cells were sealed by welding the plug casings to
the cell liners and filling the space above the plugs with expanding
concrete. Five years after shutdown (1969), the miscellancous parts
stored in these cells contained about 0.008 curies of activity, and
the total inventory, most of it in the form of activation products in
the,moderator element cladding, c:ons_'l:'ated of 2,300 curies of Fe-55,
660 curies of: Co-60 and /40 curfies of Ni-63.

5

- L

Integrity of Storage Structure

B
The selected storage areas are within a below-grade reinforced concrete '
structure that was originally designed as containment for an operational
nuclear power plant. Thicknes®es of concrete; steel and other.materials
in the vicinity of the storage locations were dictated primarily by.
shielding considerations for the operational plant. Similarly, the
design, in terfms of structural strength, took into account combinations
of nomaljdcﬂturul design loads with loadings that were presumed
possible #3 the result of various hypothetical reactor accidents.
Because of these original design considerations, the structure can be
expected to retaln its integrity for an indefinite period of time. The
minimum design- life objective of the various seals, supplementary closures
and weatherproofing measures, installed during the dismantling of the
facility. is 100 years. _Based on out review of the design details of
these features, and the design details of the original facility, we Con-
clude that this objective has been mel.
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The Division of Compliance (€0) has conducted inspections at the'facility and
has verified that all of the steps necessary to sealing and weatherproofing
the storage structure had been carried out in conformance with the require-
ments of the approved retirement plan. TO noted that the one-foot-thick
concrete slab placed on the roof of the [HX structure had suffered cracking,
apparently caused by expansion and..contraction that occurred because of
changes 1n temperature. These cracks have been repaired; however, the

slab is exposed to weather and some deterioration hay be expected to

occur in the future. 'Further cracking of this slab would be of little
significance since its purpose is solely to give physical prot’ectf’ﬁm to

the polyvinyl waterproofing membrane placed on the IHX roof as an
additional precaution against inleakage of rainwater. The IHX structure
itselfl, with 1ts '6-112—ft—thickreinforced concrete roof and shield

plugs, scaled in place., is inherently leak-tight.

Various conditions have been considered that conceivably could affect
the integrity of the structure. These include natural events and con-
ditions that might arise as the result of hydrogen accumulation or
corrosion within the structure.

It was determined through evaluation of the structure prior to operation
of the plant that tornado wind loadings and tornado-borne missiles could
not affect the integrity of the structure because of ita location at or
below grade elevation and because of the strength of the reinforced
concrete. Differential pressures ‘across the structure in excess of
those considered possible as a result of the passage of a tornado werd
found to be incapable of lifting any of the plugs used as closures in
the floor of the structure. Additional margin against the possibility
of tornado damage has been provided by seal welding of these plugs and
by application f a cover of _sand and earth after the structure was
sealed.

The site is located in Zone 1 of the Uniform Building Code Map of Seismic
Probability. Thus. the area' is expected to experience earthquakes only
infrequently and at magnitudes that would not affect the integrity of

the Structure. If an unexpectedly severe enrthqunke .were to occur, it

Iz conceivable that some damage, in the form of cracking. night‘m:cur

to the concrete. It would be highly unlikely, however, that the integrity
of the thtee designated storage areas would be affected since the steel
liners should be sufficiently strong to withstand the fdrces of an earth-
quake and sufficiently I;I(uctile to accommodate without failure any dimensional
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changes induced by cracking of the concrete. Ewven if the storage areas

were breached., there would be no significant potential for release of
radioactivity because moat of 1t is in the form of

activation products distributed through and immobilized within metallic -
structural materials. Any necessary repairs to the structure. to restore \
its weathertightness, could be made easily, long before corrosion of I
these materials could lead to the spread of activity.

Flooding at the site is'not considered possible because of its elevation
and location away from streams.. However, the posslbi"li_l:}' of water invasion
from the surface and from ground water was consldered in the design of

the original facility, as well as in the design of the added sealing
featurps. W have determined that the upper surface of the"structure

has been scaled to the extent that inleakage of water could not occur ™
unless a small lecak path had been left, for etample, because of;"" an undetected
weld defect: Even if such a defect existed. invasion of water from the
upper surface would be minor 'because of the provisions made for drainage

of storm water. The potential for water invasion below grade is somewhat
greater because of the frequent existence of high ground water levels

at the site. It appears possible that water could enter some of the
below-grade cavities in small amounts because of seepage through con-
struction joints or existing cracks i1n the concrete. Water could not

enter the designated storage areas, however, because of the water-tight
steel liners that Have been provided. Tt is conceivable, though unlikely,
that afrer-prolonged immersion the liner materials could corrode to the .
point of developing leaks. The consequences of such postulated leakage

are discussed in the following section.

Hydrogen evolution owing to ..sodium-water reaction or radiolytic dis-
assoclation of water would be the only potential mechanism'through which
a condition within the storage structure could threaten its integrity.
The potential for hydrogen production by a sodium-water reaction has
been eliminated by reacting residual sodium with a purge flow of steam
followed by a purge of nitrogen. Sampling of the purge gases verified
that the reaction was complete and that all hydrogen evolved during the
process had been purged from the system. After the final purge with
nitrogen, the aystem was dry except for combined water associated with
the sodium hydroxide residue left in the system. Radiolytic dcéomposition
of water, owing to gamma ray emissions from the decay of activation products,
would produce only a negligible quantity of hydrogen., in terms of the
potential for creating a combustible mixture or building up a gas pressure,
cven BHEL, {8 arbigfrarily assumed that no diffusion of hydrogen occurred
from the systém.

13
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‘Radiological Safety of Stored Materials

As noted previously, radiation levels at all accessible points of the
retired facility are approximately at background levels. 'Consequently.
there would be no radiological hazard associated with allowing general
public access to the site. Entry into the storage areas could pose a )
possible .radiological hazard to the person(s) involved., unless such 1/'
entry was accomplished with awareness that radioactive materials exisged

therein. Such entry would require deliberate extended effort, however,
and it 1s exceedingly unlikely that 1t would be attempted.
Ed

To preclude the possibilicy that at some future date entry into the storage
areas might be attempted dnder uncontrolled conditions, a description
of the facility, i1ts contents and a notice that entry into the facility
requires permission of the appropriate governmental authority has been
placed in the Deed for the'property, thus becoming part of the permanent
tancaster County, Nebraska, land records. -In addition, two sealed stain-
'less steel capsules. containing a description of the contents of the
facility and - details of 1t8 construction. have been installed at the

w facility. One of these is located in z niche on the face of the [HX
'structure and the other at the center of the steel plate covering
Storage Area No. 1. Engraved notices at each of these capsules warn
that entry is prohibited‘gunless appropriate authority has been obtained.
W conclude that the fo;:,ggoing measures are adequate to prevent uncon—
trolled entry into the Storage areas.

The only way in which the stored radioactive materials could conceivably
reach the environment would be, through corrosion of the barriers surrounding
the storage areas followed by corrosion of the' materials containing the
activation products and subscquent transport into the surrounding so1l
in water solution. In order to assess the possible consequences of such
corrosion, an extremely conservative corrosion model was developed in
which it was arbitrarily assumed that water invaded the facility five
years after shutdown and promoted continuous general corrosion of the
materials iny&lved.

~

Taking ‘Into account the time rate of dissolution of the mateWials involved
and the competing process of radicactive decay. the calculated maximum
concentrations of the significant i1sotopes in water conflined in the
structure would be 1.3 times the allowable Concentrations for water
specified in 10 CFR 20 for Fe-55, 23 times allowable for Co~60 and

27 times allowable for Ni-63. Jron and cobalt activicies come primarily
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from corrosion of carbon steel materials surrounding the reactor vessel,
and the nickel activity concentration comes from the arbitrary assumptions
that the stainless steel liner and thimbles of Area 2 have lost their
integrity so that corrosion is initiated immediately. Should this
confined water be released to the soil at the time the peak concentrations
for each isotope exist, the ground water in immediate. con-tact with the
structure would exceed allowable concentrations. Considering the ion
exclange capacity of the soil, however, these concentrations would be
reduced several orders of magnitude in only a few meters of ground water
travel. Thus, there would be negligible potential, even in this extreme

‘case, for movement of significant amounts of activity into potable water

supplies. —
If this potential for corrosion of materials were considered more real-

istically, by assuming that wafer does not invade the facility until the
100-year design life of the structure is reached, radioactive decay .

would have reduced the Fe-55 activity to less than 4 microcuries and

the Co=-60 activity to less than 0.2 curies, most of which would be
dispersed in corrosion resistant stainless steel components. About

5.900 curies of Ni-63 and 2,900 curies of Sm-151 would still be present,
both dispersed in stainless steel. A potential hazard would still exist
for direct handling of sﬁ_i:'n materials; however, the potential for release
by corrosion in significant quantitics would be very slight. Analyses
show that corrosion rates of the stainless steel barriers., e,g., the
reactor' vessel and the thimbl2s in storage Area No. 2, would take place
at such slow rates that concentrations in water could not exceced the
allowable level specified in 10 CFR 20 unless it were arbitrarily asaumed
that the vessel or the thimbles were breached early in the life of the
structure so as to allow corrosion-of "the interior members and subsequent
outleakage of contaminated water to occur. In such an event., the con-
centration of Ni-63 would be only slightly above permissible levels and
the activity would be retained 'in soils adjacent to the structure. We
conclude, therefore, that storage of activity at the Hallam site will

not pose an undue risk to the health and safety of the public owing to
contamination of ground water.

Surveillance

Although the potential for transport of radicactive materials stored 1n
the isdlation structure to the environment is insignificant, under the
terms of its contract termination agreement with NPPD, the Commission
nevertheless has made arrangements with tlie State of Nebraska Department
of Health to conduct radiological surveillance semiannually to verify that

R
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no radioactivity is being released. The results of surveillance conducted
to date by the State verify that there has been no detectable release

from the retired facility. Under the terms of the agreement with NPpD,
the Commission will be responsible for instituting any remedial measures
should activity be detected outside the facility and for making any
necessary repairs to the structure to preserve its integrity should
unanticipated damage or deterioration make this necessary. For these
reasons, the Commission has retained the right of access to the facility.

CONCLUSION

Based on our review of the retirement activities performed, verification 3
of an adequate degree of compliance with the criteria specified for securing

“the facility. and assessment of the present and future radiological status.
of the retired facility and its environs, we conclude:

L
1. that the'facility and the site have been placed in a safe
condition that will permit unlimiced access to the site
without danger of exposure of individuals to radiation
levels significantly above background;

2. that the mander in which radioactive materials are stored
will preclude transport of radionuclides 1nato ground water
in any significant amount:

3. that adequate control provisions have been made to prevent
unauthorized access to storage areas within the repired
facility: and

4. that the existence of stored radioactive material at the
Hallam Nuclear Power Facility 1s not inimical to the
common defense and security or to the health and safety
of the public.

ﬁxiz,//‘///ﬂ*/’g/pé

Donald J. Blkovholt

~Aasiatant Director for
Reactor Operation8

Division of Reactor Licensing

Date: July 20, 1971

U.S. Department of Energy
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NEeBraska HEALTH AND HUMAN SERVICES SYSTEM

STATE OF NEBRASKA

DErARTMENT 0F SERVICES * DEPARTMENT 0F REGULATION AND LICENSIIRE Dave Heivemaxn, Governor
DEPARTMENT OF FINANCE AND SUPPORT

February 2, 2007

Department of Energy

Office of Legacy management
19901 Germantown Road
Germantown, ND 20874

Subject: USDOE Recommends Discontinuing Monitoring at the Hallam Nuclear Power Facility
(HNPF), Hallam, Nebraska.

Dear Ms. Powell, Site Manager

This office has reviewed your letter and the submitted report no. DOE-LLM/1319-206 dated
September 26, 2006. The Department does not concur with your recommendation. The
Department recommends reducing the sampling and analysis frequency to once every two years.

Abnormally dry to severe drought conditions have existed during most of the monitoring of the
HNPF. The report neither mentions the drought of 2000 through the present nor discusses its
effects on the ground water monitoring and the applicability of the monitoring to years with
normal or above normal precipitation.

From your report, nickel-63 and samarium-151 remain of significant activity levels. The two
nuclides have half-lives at 100 years and 90 years respectively. As stated in your report, DOE
can not release the decommissioned reactor for unrestricted use for about 100 years after
decommissioning, and should be committed to continue periodic monitoring during that time
period.

We would encourage a follow up discussion with you and Nebraska Public Power District on
this matter. 1 may be reached at (402) 471-0171 or E-mail at jim.defrain@hhss.ne.gov.

Sincerely,
/-.!MM | &m |

Jim DeFrain, Health Physicist
Radiation Control Program

Cc: Russ Neffeler, Environmental Compliance Auditor, Nebraska Public Power District
Marty Link, Associate Program Director, Nebraska Department of Environmental Quality

DepaRTMENT OF HEALTH anD Human SERVICES REGULATION AND LICENSURE
PO Box 95007. Lmcous, NE 68509-5007 Puoxe (402) 471-2133
An Eptiae. Orvowrimrry/Areesrive donow Exeiorer
PRINTED WITH S50Y INK ON RECYCLED FAPER
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Department of Energy
Office of Legacy Management

March 14, 2007

Mr. Jim DeFrain

Department of Health and Human Services
Regulations and Licensure

P.O. Box 95007

Lincoln, NE 68509-5007

Subject: USDOE Recommends Discontinuing Monitoring at the Hallam Nuclear Power
Facility (HNPF), Hallam, Nebraska

Dear Mr. DeFrain:

In response to your letter dated February 2, 2007, the U.S. Department of Energy (DOE) Office
of Legacy Management is pleased that the State of Nebraska would endorse a biennial
monitoring frequency at the decommissioned Hallam Nuclear Power Facility. As documented in
our September 2006 report, there have been no impacts on shallow perched ground water in the
immediate vicinity of the entombed reactor. Assuming that future monitoring results continue to
demonstrate no impact, we would expect that continued reductions in monitoring frequency and
possibly monitoring points would be justified, and these could ultimately lead to an abandonment
of ground water monitoring altogether. However, in the near-term we expect that the next two
ground water monitoring events would be in June 2008 and June 2010.

In reference to your letter, we did not mention the drought conditions you describe because the
ground water levels in the shallow wells have not changed appreciably since the wells were
installed. Based on an examination of precipitation data (1948 — 2006) for the neighboring towns
of Crete, Hickman, and Beatrice, we recognize that the past six years may have been drier than
normal; however, the wells were installed during a period of above normal precipitation. The
hydrographs presented in our report show that shallow ground water levels, and concentrations
of dissolved chemical constituents, remained relatively constant between 1998 and 2006.

You also referred to the nickel-63 and samarium-151, which remained in the reactor cavity after
the power plant was decommissioned. Not withstanding that nickel-63 was never detected in
ground water monitoring at the site, we propose to continue analyzing the ground water samples
for nickel-63 and to continue the gamma spectrometry scans that target 19 additional analytes.
We also propose to continue monitoring for tritium because greatly elevated activities of tritium

18901 Germantown Road, Germantown, MD 20874 2597 B_3/4 Road, Grand Junction, CO 81503

3610 Collins Ferry Road, P.O. Box 880, Morgantown, WV 26507 626 Cochrans Mill Road, P.O. Box 10940, Pittsburgh, PA 15236

1000 Independence Ave., S.W., Washington, DC 20585 12101 Airport Way, Unit C, Broomfield, CO 80021-2583

11003 Hamilton-Cleves Hwy., Harrison, OH 45030 X 955 Mound Road, Miamisburg, OH

232 Energy Way, N. Las Vegas, NV 89030 7295 Hwy 94 South, St. Charles, MO 63304
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Mr. Jim DeFrain Page 2 of 2
March 14, 2007

could be an indicator of a failure in the decommissioned reactor core. However, in future
monitoring we may consider dropping gross alpha from the list of analytes because it is normally
an indicator of radium (and uranium) decay and may occur naturally in the glacial till.

During the April 2006 inspection, and previous inspections of the Hallam site, it was noted that
some of the DOE wells are in or along traffic patterns established by operators of the Sheldon
Power Station. In particular, it is a matter of time before plant operators collide with well pair
OBS 2B and 2C; therefore, DOE plans to reconfigure these two wells, and potentially other wells
at the site, into flush mounted completions.

I may be reached at either 513-648-3148 or via email at jane.powell@lm.doe.gov

We would welcome a discussion with you concerning these topics and other topics of mutual
interest. I will be contacting you shortly regarding a suitable time to begin that discussion.

Sincerely.
E crw-lﬂﬂ i
ane Powell
LM Site Manager
JP/dp
c:
Robert Ransbottom, Stoller (e)
Project Files (Thru D. Roberts)
|
U.S. Department of Energy LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska
Rev. 1 Doc. No. S0347800

Rev. Date: June 25, 2008 Page C-5



UNCONTROLLED IF PRINTED

End of current text

LTSP—Decommissioned Nuclear Power Facility, Hallam, Nebraska U.S. Department of Energy
Doc. No. S0347800 Rev. 1
Page C—6 Rev. Date: June 25, 2008



	Long-Term Surveillance Plan for the Decommissioned Hallam Nuclear Power Facility
Hallam, Nebraska
	Revision History
	Contents
	1.0 Introduction
	1.1 Purpose
	1.2 Legal and Regulatory Requirements
	1.3 Role of the U.S. Department of Energy

	2.0 Site Background
	2.1 Description of Site Area
	2.1.1 Location and Property Ownership
	2.1.2 Hydrogeology
	2.1.3 Climate

	2.2 Site History
	2.3 Stabilization/Isolation Approach
	2.4 Site Information
	2.5 Groundwater Conditions
	2.6 Specific Site Surveillance Features

	3.0 Long-Term Surveillance Program
	3.1 Environmental Monitoring and Inspection
	3.1.1 Groundwater Monitoring
	3.1.2 Visual Site Inspection

	3.2 Monitoring and Inspection Report
	3.3 Maintenance and Emergency Measures
	3.3.1 Custodial Maintenance
	3.3.2 Emergency Measures

	3.4 Records
	3.5 Quality Assurance
	3.6 Health and Safety

	4.0 References

	Figures
	Figure 2–1. Location Map of the Decommissioned Hallam Nuclear Power Facility
	Figure 2–2. Hallam Nuclear Power Facility Site Plan
	Figure 3–1. Location of Monitor Wells at the Hallam Site

	Appendixes
	Appendix A Lease Agreement
	Appendix B
Agreement Between NPPD and AEC
	Appendix C
Correspondence Between DOE and Nebraska Department of Healthand Human Services


		2008-07-02T08:16:16-0400
	Michele L. Miller




